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Prepared Statement of Dr. Milton L. Selker, Consultant of Gould Inc., before the 
Subcommittee on Historic Preservation and Coinage of the House Committee on Banking, 
Finance and Urban Affairs on H.R. 12444 and related matters, at a hearing held in 
Washington, D.C. May 31, 1978. 


Chairman Fauntroy, Mr. Leach and distinguished members of the Subcommittee on 
the Historic Preservation and Coinage, my name is Milton L. Selker, from 1964 to 
1976 a Director of Materials Research and from 1976 to 1978, Vice President for 
Research and Development of Gould, Inc. Gould Inc. is an international developer 
and manufacturer of electrical and industrial products with current annual sales of 
$1.6 billion dollars. Gould's metallurgical expertise dates back to the early 20's 
with its development of graphite-bronze bushings. Since then, Gould has become a 
major producer of powder metal pars with 26% of that market based primarily on 
this metallurgical capability. PAIS aQaisns — ¢ J ay howe od area 

a rs. 

At this time, the U.S. Treasury and Mint have proposed the addition of a small 
one dollar coin to our nickel-copper clad coinage. The composition of the proposed 
dollar coin would be a 25% nickel - 75% copper cladding on both sides of pure copper. 


Since 1965, all the circulating minor and subsidiary coins of the U.S. except 
the cent (and half dollar 1966-1970) have had these 25% nickel surfaces exposed to 
wear and corrosion. This includes the five-cent coin, which is composed entirely 
of 25% nickel - 75% copper alloy. Before 1965 these coins, except for the five-cent 
coin and penny, were 90% silver - 10% copper. Thus, a drastic change took place 
in the U.S. coinage in 1965. The citizens of the U.S. are now handiing substantially 
all 25% nickel - 75% copper coins except pennies! If this change were to be proposed 
today, an Environmental Impact Statement would surely be required. For the reasons 
detailed below, we think the U.S. Treasury should be required to submit such a state- 
ment at this time if they want consideration of a further addition, the small dollar, 
to the present nickel-bearing coinage. Indeed, an Environmental Impact Statement 
with regard to the use of nickel in coinage should be submitted by the U.S. Treasury 
regardless of the passage of H.R. 12444. | 


‘a The liberation of small particles from the coinage by wear and corrosion is well 

known. People such as cashiers who handle coins often get dermatitis or skin diffi- 
culties. The average wear rate of the present clad (25% nickel - 75% copper) 25~cent 
piece dated 1965, removed from circulation in 1976, is three-thousandths of a gram per 
year. It is interesting to calculate the total amount of 25% nickel - 75% copper worn 
off all the quarters, dimes and nickels in circulation every year. The total metal 
worn off (25% nickel - 75% copper) is approximately 132,000 pounds each year. It was 
calculated by taking the total of such coins made from 1965 to April 1977 with a zero 
attrition rate for quarters and dimes and an assumption that only five-cent coins made 


from 1965 on are still in circulation. This gives us the following information: 
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540 East 105th Streat, Cleveland, Ohio 44108 
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oo Dus 
Metal worn off 
Coins No. made since 1965 pounds/year 
25¢ 10 billion coins 66,140 
10¢ 13.7 billion coins 30,205 
5¢ 8 billion coins 35,275 


TOTAL --- . 131,620 


The wear rate of the quarters was measured from circulated coins; the wear rates 
of the dimes and nickels were calculated by using the ratio of their surface areas to 
that of a quarter. Reference 1 (bibliography) says that by counting coins for 5 
minutes or being in a profession having contact with coins puts enough nickel on the 
skin for it to be a possible source of allergy. 
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“4. It 1s a reasonable assumption that most of the coinage wear particles get on hands 
'and in clothing where, under certain circumstances, they may be further breathed in 
or ingested. The ingestion of nickel into the body other than through the skin can be 
very dangerous. OSHA and. NIOSH are in the process of rigorously defining what can be 
\ permitted in the work place., The U.S., Treasury must ask these agencies to study the 
; problem. | AL wrot Ah Sete Crugdoe CAN. 

Besides the threat of toxicity of the 25% nickel - 75% copper in a new dollar, 
there is its heavy weight. Six of these small dollars would weigh nearly one-eight 
of a pound. This weight added to the present weight of pocket coinage is not desirable, 
especially since it is desired to replace the paper dollar bill with the coin. 


Gould Inc. has proposed a titanium dollar coin with one-half the weight, no 
toxicity, and pleasing silver luster. The titanium tokens were made from sintered 
titanium powder metal blanks. There is no scrap. No melting furnaces or rolling 
mills are required. Commercial sources could supply titanium blanks ready to be pressed 
with the design. Since it takes only one-half the pressure to achieve a satisfactory 
strike with powder metal versus wrought blanks, twice as many coins can be made in 
a given type from a set of multiple dies. In fact, a changeover to powder metal for 
all coins except cents would eliminate enough equipment so that a new mint might not 
be needed. (Reference 2). 


The use of blanks procured from commercial sources is practical since every 
other mint in the free world except the U.S. Mint purchases most of its blanks require- 
ments. In the case of titanium blanks, there is some development work to be done to 
optimize the die design for powder metal. The present mint dies are unsuited to 
fabricate powder metal blanks since they were designed to move metal laterally from 
a wrought blank. This is unnecessary with a metal die for powder metal coinage. If 
titanium is used, work would also have to be done on improving the die life as well 
as to improve surface characteristics. We think this could be done and that it would 
result in a better all-around coinage for the U.S. -~ certainly a unique one? 
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540 East 105th Street, Cleveland, Ohio 44108 
Telephone (216) 851-5500 


May 31, 1978 


In closing, let me summarize: 
1. All present circulating U.S. coins contain nickel except the cent. 


2. Nickel metal as small particles or corroded chemical is toxic to human 
beings. giving effects from dermatitis to cancer. An Environmental Impact Statement 


from the U.S. Treasury and an investigation of OSHA into occupational hazards of 


handling coins is asked. 


3. Use of powder metal blanks instead of solid or wrought blanks for coins opens 
up a new choice of metals for coins, i.e., titanium, stainless steels, etc. and for 
a new type of die which makes an impression by mostely moving metal parallel to the 
die movement rather than across it. This increases the depth of pattern that can be 
made in one strike of the press at less pressure, i.e., cheaper press costs. 


4. Present U.S. Treasury program presented in H.R. 12444 is a "1978 patch on a 
1965 patch". The need is to revise coin sizes, denomination and material for the 
next 100 years not the past (as Chairman Fauntroy pointed out in his opening remarks). 

5. Profit or seignorage of coins in fiscal 1976 alone was 747 million dollars. 
The growth over the 1964 seignorage of $68 million dollars was about 680 million , 
dollars - just about the total face value of all 1976 copper-nickel coins. This 
enormous growth which is inflationary, is produced on an item handled by more than 
1/2 the U.S. population every day! Yet the Bureau of Mint considers a few hundred 
thousand dollars spent on coinage R&D as "an intensive investigation". 
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1 
For the amount of inflation the public is tolerating by having, 
a coinage of very little material value, it should at least be; 
assured of its safety and proud of its quality! / 


A bibliography of medical and other references to the toxicity of nickel is 
appended. | 

Respectfully, . Sec 
uth (Tbh 4 EA 
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Chemtech, November, 1977 p. 654. 
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mucosal tumour muy be mistuken for a rectal carcinen 
unlds disgnosed correctly the patient inay be subjected 
surgeny.? The granulomata have not been repocted tf undergo 
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mahgnagt change and may be Icft alone or treated by submucosal, 


CXCISION, 

We haveNpot discovered any reports of the prodgction of recta 
OleogranuloraXa by self-administered medications, Although similuf 
lesiuns rnay be Kound in the colon in patients who have used paraffin 
as a laxative ovet\a long period. Lasonil is an ointment containing 
heparinotd and hyNuronidase in a suspension of paraftin and woul 
alcoho) and is introd\yced into the anus through an attached nozzip. 
We presume that the atient injected the material submucosally gn 
-an occasion or occasion\ when he found administration painful and 
the position of the lesion\in the anterior rectal wall would suppdrt 
this view. The submucosal réaction was ba to produced in resporise 
to the paraffin, and the prese ace of yaluronidase in the preparation 
may have contributed to spreadvia € rectal tissue, 
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We thank Mr W Morris-Jones for allowing us to report on this patient 
and Dr A Kennedy for advice ghd the ‘illustration. 
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Nickel coin dermatitis 
i eee 


Here 1 report an unusual distribution of dermatitis confined to the 


palmar aspect of the fingers in five patients. Probably this type of 


eruption is not uncommon, but the distribution was so well defined 
that a record of it should be of value. It is not generally recognised 
either by physicians or by patients that dermatitis may result on hands 
in a susceptible person from sensitisation to nickel in money. 
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of dermatitis. In some cases there 
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Pet = 5230 Sod sz. 


were thick k 


on the affected finger, besa the others manifes 


eratetic scales and rednesy 


ted with reditess, swelling, 


vesicles, and Assures. Afi! ay moderate itch was predominant. 
These patients were subjected to the European bartery of patch tests,? 


and tests with Sp or Gp cwins. Scrapings 


for mycological examination were 


obtained from patients warh unilateral scaling or redness on the palms. 
AH the patients showed = POSitive reaction to 2-5% nickel sulphate in soft 
yclow paraflin ofter 48 amd 96 hours. A positive patch test to rubber in 
Patient 4, probsbly aequared secondarily to wearing rubber gloves, and a 
positive patch-test reaction to cobalt in patient 5 seemed to be concomitant 
Sensitivities. The crest of the patch tests includiag 5", aqueous solution of 
Cupper sulphate were negative. The mycology reports were negative for 


fungus. 


Discussion 


These five cases are clinically comparable, since in all the palins 
of the hands and palmar aspects of the fingers were Particularly 
affected. Except the one man who was a2 tailor, all the other patienis 


whether housewives, clerkesses, or se 
counting money. Nevertheless. the tailo 
fare in his hand for a considerable 

patients improved whem they were a 


Since Rothman? reported an 
underarms, shoulders, and neck 


cause Is rare because exposure 


made of cupro-nickel, which contains 
cent copper.* Pedersen ez a/* investig 


cretaries were concerned in 
r was used to holding his bus 
period. 
dvised not to hold mone 


The eruption in all the 


obstinate case of eczema of hands, 
in a cashier, nickel dermatitis of the 
hands from the usual randling of nickel coins has been added to the 
list of suspected causes. Nevertheless, it has been argued that this 
is transient while the thick palmar 
horny layer is resistant to developing dermatitis.? 

Today white metal coins in most countries contzin a fairly high 
Proportion of nickel, and since 1947 British “silver” coins have been 


25 per cent nickel and 75 per 
ated the release of nickel from 


Swedish coins, estimating the nickel content by atomic absorption 
that coins released nickel more than 
did sheets plated withy 300 per cent nickel Thus It Was present in 
varying amounts (5-122 g/person) on the hands of persons who had 
been in contact with coins in their profession, or who hud counted. 
coins for five minutes. They concluded that “silver”’ coins were a 
——} possible source of allergen in everyday life. 

If the doctor is faced with rhe pattern of dermatitis described above, 
the possibility of nickel dermatitis due to coins should be considered. 
Early recognition could minimise suffering due to the prolonged 


Spectrophotemeter. They found 


“exposure to cuins. 


1 Mackie, R M, and Husain, S$ L, Clinical arid Experimental Dermatology, 


1976, t, 253. 


? Rothman, S, Journal of the American Ae 
* Fisher, A A, Contace Permatitis, 


Febiger, 1973. 


1 Wilson, H T C, Conracr Dermatitis Newsletter 
7 Pedersen, N B, et af, Acta Dermatoverzreologica, 1974, 54, 231. 


In these cases it was concluded that handling white metal coins i (Accepied 31 May 1977) - 


containing 25 per cent nickel was responsible for the dermatitis. 


Patients, methods, and results 


The rmain clinical findings of these five patients are shown in the accom- 
p2nying table. Morphologically, the lesions varied according to the intensity 


Clinical details of nickel-corn sensitive patients 
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— Sex | Age of Occupation and duration| Distribution of present eruption Initial onset Patch test results Elistory of dermatitis 
patients | dermatitis 
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Clad systems (b) and (c) are slightly magnetic and this 
Property may be used to separate coins of these systems from 
slugs in vending devices. These Systems have, however, been 


patented by a West German firm, Vereinigte Deutsche Metal lwerke A.G., 


and a licensing fee would have to be paid if either system were 
adopted for U.S. coinage. System (c) is considered among the 
high feasibility materials because the outer layer of nickel 
provides excellent wear resistance and an enduring silver color 
that gives it high public acceptance. System (b) is not con-- 
sidered further because the only advantage it has over current 
U.S. clad coinage (both have the same outer layer) is that there 


-IS no copper colored layer visible on the edge of copper—nicke] 
clad on nickel. | 


Brass clad copper, system (d), can be separated from slugs: 
by the widely used eddy current technique in a manner similar to 
that presently used for cupro-nickel clad copper (see Appendix D). 
Both systems (a) and (d) are considered in the section on "High 
Feasibility Materials". : 


4. Powdered Titanium 


Parts made from powdered metal are usually formed either 
by placing metal powder ina cavity having the shape of the. 
desired part and compressing it at high temperatures or the 
powder compact is formed at room temperature and sintered at an 
elevated temperature. Under these conditions, the particles 
agglomerate to form a single part having a density near to that 
of the solid metal. This process is used to produce. a wide 
variety of items in industry using different types of materials. 
Gould Laboratories, Cleveland, Ohio, proposed that powdered 
titanium be used to make blanks from which coins could be made. 
Titanium is a relatively strong metal and is very resistant to 
corrosion. In powdered form it is available in sufficient quan= 
tities and could be processed at prices near to that of coins — 
made by conventional coin processes. For these reasons powdered 
titanium was tried as a coinage material. 


Experimental coins were struck from blanks of varying den= 
sities. The detail on the coins developed at lower than average 
press forces but the appearance was unacceptable. No matter how 


much pressure was used to coin the blanks, the. surface had a dis- . 


pleasing porous appearance. There were other problems in coining 
as well. After striking a small number of coins, the surface of 
the dies eroded. There were also problems with blank Tubrica- | 
tion and coin ejection. Much research would be needed to over- 
come these and other possible problems. 
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The light weight of titanium (less than half weight of 
copper or nickel) may also affect its public acceptance as a 
coinage material. The public is eccustomed to a feeling of 
Substantial weight in a coin. The light weight of titanium 


coins would detract from this feeling, and hence its acceptability 
would likely be very low. 


Because of the unsatisfactory appearance of the coin and 
the fact that producing coins from powdered metal is incompatible 
with current Mint processes and equipment, powdered metal was. 
_@liminated as a highly feasible coin prospect. See Appendix B 
for information on coining tests. 


5. Silver Alloys 


A coin containing silver would satisfy the psychologically 
important quality of a coin having intrinsic value. This is 
especially desirable in a high vatued coin such as a dollar, and 


alloys and laminates containing silver were therefore considered 
as candidate materials. 


A principal problem of uSing silver in a circulating coin 
is its highly volatile market value. [n the past 10 years the 
price of silver has varied from $1.30 to $6.76 per troy ounce, 
and is currently approximately $4.50 per troy ounce. I{ndustrial] 
consumption of silver in the United States is only 3 1/3 percent 
greater in 1975 than in 1966. This trend in industrial demand 
hardly justifies the volatility of silver Prices. Speculation 
appears to be a principal cause of the erratic prices, 

To minimize the effect on free market silver prices and 
avoid hoarding, the silver content in a coin would have to be : 
well below the face value. Consider the fact that silver dollars 
of the past contain $3.20 worth of silver at today’s prices. 

These coins were the same size as the current Eisenhower dollar 
and were 90 percent silver. Two ways to reduce the value of 
the silver in the coin to feasible levels are to reduce the 
physical size of the coin and reduce the percentage of silver in 
alloy. As discussed earlier, the lowest practical diameter for 
a new dollar coin which would still allow discrimination from 
other coins is 1.043 inches. To be in proportion with the 
diameter and be sufficiently different from the present quarter 
and half dollar the thickness could be reduced to 0.060 inches. 
The lowest practical limit on silver content is 40 percent. 

This can be achieved through the cladding process now used on 
United States silver proof coins in which outer layers contain- 
ing 80 percent silver are bonded to a core containing 21] percent 
silver. 
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U. S: coins can cause dermatitus in hands - 


ae " PHILADELPHIA — Coins contain- ~* Dr. William E. Sunderman of Hah- 
- ing nickel can cause hand dermatitis _nemann Medical College in Philadel- 

_ “inallergic persons. All U.S. coins ex-: Phia says, “A sweaty palm clutching 
Cee waite tai eek: -a S-cent piece can extract nickel 

. cept the cent now contain nicke from the coin; and this can cause 
with the 5-cent piece containing the dermatitis and other Painful Skin | 
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JAMA, Aug 1, 1977~vol 233, No, 5 i 
Money Causes Cancer: Ban ji 


. To the Editor.—The decision-makers 

~~ in the Food and Drug Administration - 
have done it again: protected the rat, 
reduced the credibility of cancer scien. 
tists, and kept their string of inane 
pronouncements on cancer dangers 
intact. Their forthright attacks on 
cranberries, food dyes, cyclamate, es- 
trogen, plastic bottles, and now sac- 
charin are indeed a remarkable display j 
of bureaucratic footwork when tobacco 
is exported by the federal government 
as a foodstuff under several “food : 
programs.” 

In response to this nonsense, we 
inserted sterilized dimes into the peri- 
toneal cavity of 35 rats on March 28, | 
1976. As expected, the first sarcoma 
was noted ten months later. In only 14 
months, nine rats have sarcomas and 
nine have distinct abdominal masses. 
The malignancy of the first and second 
tumors has been confirmed by success- 

- ful transplantation. We estimate that 
malignant neoplasms will develop in 
more than 50% of the rats. 

The FDA and Consumer Product 
Safety Commission {GPSC) should | 
convene an emergency meeting for the’ 
| purpose of removing all coins from]; 
{ circulation. Indeed, there is an excel- 
lent probability that folded paper £-. 
money, government paychecks, bills, 
and credit cards will provoke sarcomas, 
and they should be banned immedi- 
ately. Certainly large fragments of 
eyeglasses, food containers, bottle tops, 
and beer-can tabs may cause malig- 
nant growths. 

The principles of. “foreion body 
tumorgenesis” are not new 2nd fortu- - 
nately are more disastrous to rodents 
than to man, in whom numberless shel] 
fragments, plates, and plastic pros- 
theses are placed. 

A proper grant request (not a 
contract) is being prepared in the hope 
that it will survive current budget limi- 
tations on cancer research. We hope 
that no political demerits will be asso- 
clated with our use of the Roosevelt 
dime. A formal report of our studies on 
cancer-producing dimes will he pre- 
pared at the conclusion of these excit- 


ne ected results. 
ing but exp Georce E.Moons,MD .. 


Witues N. Parmer, PuD .f 
Denver General Hospita eo . 
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the Journal of the American 


Medical Association entitled “Money causes cans 
cer: Ban it =n : 
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wy 
+ they conducted 
_ &xperiments in which sterilized dimes were placed 
“In the abdomens of 35 rats. Many of the animals 
subsequently developed cancerous tumors. *. ’ 


a aie ah i Bg ee : ; . _ 
Moore-said the experiments were carried out in 
an effort to discredit arbitrary bans of certain food - 
substances by the U.S. Food and Drug Administra. 
tion and other agencies: He said some of the. 
prohibited items; such as Saccaharin, produce cane 
" cerin laboratory test animals but their effect on. 
humansisinconclusive, .: q See e “ 
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To many, nickel is toxic. C. D. Calnan, a dermatolesist, 
found that 50% of his chronic hand eczema patients 
were paich-test positive to nicke}. But thisisn’tsimple 
_. contact dermatitis because rashes are also brouch? on by | 
__ > _~—s*Nckel ingestion. **All this is somewhat ironic because 
' the bequest from George T. Elliott, first Professor of 
_ _ Dermatology at Cormell, which had accrued so nicely, 
| Was based on an investment in Canacian Nickel Stock. 
—___——Ihe-investment was leit te be divided equally bahveen 
the New York Academy of Medicine and Cornell ef 
University for its Dermatology Department.” Thus says / : 
Danny's Dermatological Digest’s Doodles and 7 
| | Digressions. Danny is the son of J. Farrington Daniais 
“ | +. +. (ef, CHEMTECH, May 1977, Last Word). He aoes on io | 
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” s Lots of people have money prob=. 
o lems, but Therese Torza’ 3 may cost. 
~ her her jobs s) '+20 32 eae MAS 


73 Be | ae un > wth ier}, Boa, 


Ze _. She’s.a bank teller who = seems to= 
“L377 be allergic to money.:: ie tps 
"US “Inch by inch the ies on em palm: ! 
of my right hand and my left thumb-: } 
_and forefinger have broken out into:: i 
an itchy mess,2: Mrs.: -Torza faves : 
. comparing the condition te “a sever 
case of disapar | TF ES Re 5 f 
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> Mire: Torza?2t> sear Gon in ra " - ealiaes moe ie. He tel 
; - * the- computer:department of. ‘thes: zt eresn Torze. =-100 4 problem 2-2 


_ Hartford .(Conn.} “National. Bank &—- 
Trust Co., but. transferred: to the Old 
- Saybrook branch near her home soom:#?} 
. after getting married i in November. ye $} 
-\. Dr Erie Thomas; her dermatolon 
gist, said yesterday he is Still testing: 
- Mrs. Torza but she could be allergic: "| , ; 
i _ to dye-in: paper: ‘Money;, chemicals‘ Ba 
**-used to ‘treat the. paper, or metals | ape toes 
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/ she said awe suspected an. allergy? | . ~S 
a, to money because she never suffered 4 | ° 
<*- the problem before: The rash broke: 
+: Out shortly after-she began. work as. 
“+>” a teller and subsided’ during: a. tworz = 
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Nickel Dust Causes Nasal, Lung Cancer. 


= - 
- - 
Se ee 2s —_—: 
2 ert 


Studies Show; U. S. ‘SeeksLower Exposures 


By Gall Bronson <- 
° Staff Reporter of TH3 WALLSTREET JOCRNAL 
Federal. scientists have concluded ‘that 
most forms of airborne, inorganic nickel 
compounds cause nasal and lung cancer in 


posure should be limited to a8 lowest ‘Ces 
tectable level. ~ 


The National Institute for Occupational 


Safety and Health this week will recommend | 


occupational exposure to inorganic - nickel 
dust and mist, excluding nickel carbonyl, be 


of air. Nickel carbonyl, a volatile liquid, is 
being stucied separately by the institute. ~ 
_ The institute’s recommendation will zo to 


the Occupational Safety and Healthr Admine : 


istration, which currently carries an expo: 
sure standard of 1,000 micrograms per cubic 
meter of air to most nickel compounds on its 
books. The OSHA. Standard was. adopted 
from an earlier recommendation of the 
American Conference ot Governmental. In- 
dustrial Hygienists. The hygienists society 
revised its recommended standard for exD0- 
sure downward last year to 100 micrograms. 
Approximately 250,000 workers in the 
U.S. are involved. in the use of nickel metal, 


| Ezspections of Plants a. 


expected and 76 lung cancer cages when 40.9 


| C2se3 would be considered the statistical 
| orm. In Kristiansand, Norway, a study: of 


1,916 workers with records in a plant begin- 


and 64 limg cancers. . oe 
Institute’ researchers also made istnae: 

fons of several plants that use nickel in the 

U.S, including Inco’ ‘3 Huntington Alloys LIne: 


subsidiary in West Virginia, the Stellite divi- 
, Sion of Cabot Corp. in Kokomo, Ind, and 


lowered to 15 micrograms per cubic meter} Amax Inc's. refinery in. Braithwaite, La. 


ize only nickel refinery in- the U.S. , 
Bernard Roy, manager of loss prevention 

Zor Amax, Says “it’s pretty well documented 

taat nickel can cause lung and nasal cancer. 


| There's ro question there. But at what expo- 
| Suiresd we-don’t know. In any operation 


where you handle- powders... unless you 
utilize remote controls with closed systems 
FOU can’t meet less than $0 micrograms. 
ADC it isn't feasible ta do it in a completely 
closed system." sunt icuani: 2 employs about 
0 workers. - 

Amax, which took over the refinery four 
years ago, is in the process of having its 
: wentilatton controls revised im areas where 
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| ming in the 1950s uncovered. 22 nasal cancers 
Occupational settings and that workers’ ex- | . | 


nickel salts and nickel oxide in a variety of | Sickel is crushed and packaged, Mr. Roy 


steel, other nickel-based alloys, and electro- | ported cancer cases in the plant, although 
plating. The Bureau of Mines estimates that | “we knew we weren't doing the job” and be- 


; Jung-can¢er™ cases. On-a2 statistical basiz, 


U.S. consumption of primary nickel reached 
162,000 short tons last year, mostly re 
from Norway and anaaenate - - 
A Rare Disease. Set tts 
Imogene Savin 6 an porns chemist 
working on the recommendation, says that 
‘nasal cancer is a. rare disease and findings 
of - high. occupational incidences - among 
workers. exposed to nickel - particulates 
makes it highly suspect.. She says that nasal 


i 
industries including production of seniaess says. He adds that it hasn't had any re- | 
| 
| 


cancer seems-to have a latency period az} 


short a3: six months, although the-cancer 
mayn’t become apparent until 25 years alter 
initial exposure. '!Theoretically all cancers 


only need a short time of exposure: to be ini- 


tiated,” she says,’” although the amount of 
‘exposure — related. visk. are —_ a — 
tion.’” Tat 
Epidemiological stittive of select grours 
of werkers in nickel refineries show signif- 
cant differences between the number of can 
cers expected amang the general population 
‘and those actually detected in workers. In- 
:ternational. Nickel Co. (Inca) provided a 
,large- portion of the statistics for. institute 
canalysis included in its recommendation. — 


i - At the Inco retinery in Clydach, Wales, a 
é 


:Study of workers.employed from 1944 to 1972 
i disclosed: 38 nasal- cancer: cases: and 45 


~ 


only 2.3 nasal.cancers would be expected 
‘normally and only 27.4 lung cancers would 
‘appear under normal conditions. faint ge 


pounds will produce cancers,-too,”* he adds-1 


stundard work practices to avold dust. CXPO | - 
sure for any type of agent, including: Jaumn~ |. 
cerimg clothes at the plant and Improved en- | 


gan the redesigning to lower air exposura 


when the hygienist group cut its recommen- |! 


Cation to 100 micrograms... —. 
William Shattuck, - safety - and “security” 


manager for Cabot’s Stellite division, Say3, . 
““Ye can live with the 100-microgram stan: 


éards, We don't view it (nickel dust) as a_ 
bealth hazard because-we have a fairly ef-- | 
fective dust and-fume collection system." | 
| Stellite’s. tyro plants. seplcy serious eae 

coworkers in Kokorno: ° tae . 


Ereclined: Comment >...:- ot. +5 ° 7 2 Ee 
. However, Inco’s- a hee health dis 
rector, Dr. Ernest Mastromatteo, declined 
corament until the recommendation is transe. 
mitted to OSHA. He-did say he would feel 
“comfortable. with the aniieien i sieieliigaiall 
gram stamdard,”” ..> rl ae 
Dr. E. We Sunderman Ir., an sxnneron 
nickel carcinogenesis at at. the University of 
Connecticut’s medical school, says, ‘‘There’s. 


growing evidence that nasal cavity and lung 


cancers in nickel refinery workers’’ are oc- 
cupationally related. “A large body of ani- 
mal studies demonstrate certain nickel com— 


_ The-institute report.recommends fairly 


gineering controls. Company oftictals note 


that. one way: to- aveid-costly engineering. |~ | 
changes to meet the eight-hour limit on ex- 


posure is to rotate workers'so that they may- y 
get the maximum exposure: In less. than a-|* 
Gay and therr. switch - them: to- other. work |-7j_ 
areas: ees ao de eae Be hy so oie we 


Pesee ee, lac 


“yA 


“In- Pore Colborne, “Ontario, ae yen 3 re 
itrespective study of am Inco retinery turned 
:Up 24 nasal. cancers when 0.47 cases were 


hy 


, 

SL6I ‘3° 'NOLONUISVA | ul 
SHONHIOS AO 

AWAQCVOV TVNOILYN 


MONNOD HOUVASAAL TVNOLLVN 
SONGS TYOICA HQ NOTTAIC 


SPUDENYJO, VPMITUUOY AUST 


fo siaaff7 asojoly puv jvaipaw 
UO aa UWUOD 


~ i ell r7) 
wu’ S 


SJUBIN] [Og [BIUSUUOIIAUA JO SIA D1O[Olg PUL [VOIP] 


SDAP ern D ot ba _* 


one 
ond 
ome 


Aanffo {JM "O'q “Uor 
-SUIYSCAL JOUNLD YOIROSdY [RUOLTEN *SdDUd}|OG [PIIPIA! JO VOISIAIG] ar Avon a oh 


domngujUo] “DQ ‘VO IUIYseA\ “UONRAISUWDY Sniq pu’ poo ‘OATHS “I ig WVS 
AOINGIAIUOD ‘OJUOIOF, “YIPI]] JO qugwyirdsg OULIUO ‘NVMIIW OO NVOT 


JUDIJNSUOD ‘gn0Y uo}rg ‘AiISIOAIUP] 9INIS EuLisinoy “L8H AM ATTEN 
juny nsugZD ‘uojsog ‘[eiidsopy Weysig Jog JoI0g “AATTVA “Tt Laat 
JUD]NSUAD ‘Wo\sog ‘OUTDIPIW JO JOOYIS AjSIDAIUP] SYN “SILUND 'V NVIUE 


BIydjopeyiyg ‘oursipow jo fooyos eyurayAsuUdy JO ip iad, ee bie ‘H'W 
BIUISATA ‘UOISUTPY ‘soul Jo Neoing ‘S') “ONAU LAO sab 
O]UOIOL ‘YI[PoF{ Jo JUIWJIEdO OULU ‘OALLVNOWLSV A La Nw 
' ory ‘s1yS1oP] JayLYS ‘'SMOTTIA'V NHOE | 
: DOWIE 'JOIUDD © 
yoreasoy ADojowuosay ‘yI[rop] JO Somnjsysuy [PUONCN ‘'NYOHHOID “7 ila cole ~ 
| 310A MON ‘AuRQy ‘J91U99 [Lo]poW AuLqiy “NOLSTNOO AOUACAA: 
UU D ‘UO WUILUWIL | 


‘QUIDIPIFY JO [OOYDS INd1j99UUOD Jo ApIsiaAUA “Ul *NVNUAGNAS WIT TIAL 


“JANOIN NO TANVd 


ves” 


em ow 


tm ee eee 


$e ie 


53° ‘< 
. 


RaaWwy Jo $01015 payin 9) Ul pozursg 


Sk POS ‘O'G ‘uO UryseAy 


‘ONUDAY UOINNINSUOD [OFZ ‘ssouajog Jo Awaproy [tudirN ‘90NjO surysyqng pue gunung 


SLEI-SL 


Wodf dJQo[OAY 


GYIEZO-GOC-ONGSE yc 


$29,$7,6'S19 
[UGLZN O6ZAO “Buluostog—jaxoryy *z 


‘PASIN TL SWING] ‘Oi 1 ‘sioadse peyuouuosaug—joxoqN “7 *A3OjOOIKOL.—[OXIN “| 


‘XOpUuy Sopnyouy 
*d :Audtusoraig 


SLO LENDPNIEZIVE 


a 
a 

oats 
in Bit t= 


> 
gS 
“a 
on 
a a od 
eal 
Wapaas 
oe te 
, re 


- 
. 
ig a at 


(syurynyjod feyudWIUOITAtIO Jo sy9a339 S1TOOIG pue yroipayy) op 


{OXON ‘syURyNTTOg 


—«[RIUIUUOITAUT JO $199);q SI1TOJOIg pure [roIpay uo 9d] [WWOD "|OUNOD Yyoseosay fruontN 


Bye UONLaNQng Ul ZulsojejzeD ssasuoz yo Aresqe7 


“Aauady uonaajolg peyuatuuos 
"ON 1RTUOD O} JuLNsInd patusojiod sem pasngq si uOoHesign 


AUS] OUT UIE THSO-ZO-BO <j > 
d sip yor YO yom OWE ede: 


, 


See eee oe Becks 
° t 


"389903d MATA 


“91 DUT JO UO)Jajdwod Alojarys}yes uodn ‘Auopray IY} JO JUIP{sosy ay} Aq ‘paaoidde si yrodas 


Ott} JO VON NGUISIC] "sadudjag Jo Auopray yruoneN ay 
PolO}UOW pub poysigrisa soinpsroid OF Sulpsogoe suossod poyijenb yo dno? juspusdopur ue © 
, Aq pamotagl si JiouNoD Yysirosoy FPUOHEN 24) JO doypiUIUOS Apnys & Wo SuINss] podos yong | 


“DOPMWWSS FEUD YTIAN 


8180s j10d91 sty} Jo sjaodse payrejop on] 10j Aytpiqisuodsay "yaoford ay) 0} aprtudosdde Sautdiosip 
JO SOULE AYI JO) UOICJIp|suod anp VIM pul soudjadwmo9 Ayirjoyos pazjusosas 10] UdSOYD 313M 

Wodos siyy satdaid pue yoofoid styy oytisopun oF PORDaS 9} }JUIWOS dy] Jo s1OqUIDW OYE 
“HOUND Yosessay jruoney oy) fo sooinosos put sasodind oy} yo of yoadso: WIA sperdosdde 
pue sourjsoduuy jruotru yo sy yooford 


“S9DUSIDS JO Awaproy jruoney ayy jo seyoq wy SUIIE “FOunoy yosrossy jCUOHEN sy} JO pscog 


‘ 


AjJaUIIOJ) sayias syueynjog [rjusWUOIAU J 


OF VEY) JUSIUTpNf s,preog au) sysdqJo2 praosddy yong 


dujusanon ai) Aq porosdde som piodas sy} JO yD9/qns oy sj yoy) yaofoud ong ‘FOLLON 


(1-42079-60¢-0 NUS!) WALLVW DINVOUO OITIAIATOdN ALVINOILU Vd 
($-81270-60E-0 NASI) WNIGVNVA | 


(X-£b170-GOL-0 NASI) ASANVONVIN 
(6-1 6610-60€-0 NASI) GVaI 


(2-27610-60£-0 NASI) SHaMOoNnt4 
(L-L1270-60€-0 NHSI) HNINOUWHD ° 
| (€-£7610-60€-0 NHS!) SOLSaaSy 


“(SyuDinqTog Spraydsowny jo $9954 oSojorg patucu 
0 S19D)Jq MNFofog puc iraypayw ayy uy SOWNIOA 1919 


JO dd} TUIWO MoIAdY Moday sy Aq 


i) Sees 


een woe pe 


4 


a 
A. 
"ICT ° 3B 0190 : 
‘giqisuodsal Ajjicd sem Oa}}VMOI sty JsoWIA “IC “feoiu J aes | 
OjLWap UO Jojdeyo oy) JOy [Qsuodsas Ajojos sem sek an 10 
: 1$0U930} C19} UO put APIOIX a 
‘TOMO JO SISOUIBLJMIU PUL SISOUD <a - 
pore paingyiiuioa Horstno3 ¥oHs0po%e “2 pees seni ots i] 204 
| "y ung ‘ig ‘10jdeys aie 
UO UO!}DS dt]} JOIN STIND “YW UE is 
yore “7 royquny ‘Iq Aq poandaid o29M ‘syriujur pues Ue Ul canoe 
whee | 0 SODUP} 
g Ov O1jRUIAZUA WO $jIOJJO PU 
AYAOIU UO JOyACYS OJ Ul “SAPANIE 9] | 200 
= 9130j01q 0) BuIputg Uo stlo!joas os, “WOHTAySs|UTPY ING foo MN 
att} JO oxaNs +] jonwing sq Aq porddns jrzojeur ee sat : Ha 
+A : Sud 1a}dvys ov te 
1 JO QOUDTLADIG PUL S9IINOS | * 
UIMUOMAUA OU] WL JOON J anf Oe Gueee a 
i suodsos ALJ UOL AOA OUDY “f, DIUIOLT “AL PUL SMO[OT VY UYC [ el 
ads *LIOPULLL IFOOIG UW] [OHO JO SISATHUE ¢ ‘ 
eebAt ve ‘LUDISAS OAIPONDOIC 
UIA s[vop IeU) Gg XIplioddy Jo yaud Oy} OJOIAN OSTR OU apis hls on | 
7 JOU] UL OYOIU PUL SISQUITOULOILD JOYSLU UO SUOL}IOS OUI} JO _ | a | 
‘K ane pees Wo punt spetunptm pure MoU Uy tusHONeFoU POON peas i rl a 
ett jo s}ind oduvy] ‘UO!oNpoOrpUL OY) Joy OISUOUSOS SUM UPULOPUng * 


ANION OANNIAKT “D'Cy U0} 
“SUIYSUAL "PHOUNOD OSLOSOY [LUOHUAY ‘sodutatog IPOIPOW JO VOISIAIG “Ur Avon a's 


WOA MON Dd SOdOY “WO}UdD ROTPOWAL AOISOUYIOW JO AUISIOAIUA ISSEY COV Na 


HOA MON IDUOD WOW Aysaoanin 
"JIOJ Jo DAIPIAAOOD $7] syuasardad sity] pur ‘slat ean op . HOA MON “OUPIPSPY [ByUOtuUOIAUT Jo OPN EE SUT Ni WANUNVA saan het 
PUL POAMOIAII SEAL JUSUINDOP [2IO} aie ecu v Aq Ayer paired p< ‘SUIDIPIP JO JOOYdS no1}DauUO| Jo AVSIOAIUE) “UL "NVA UTANNS WVITIA ‘a 

-  st0s aaa eens anes tnonsyy if oun paaR TTT “1 Iq jo dius : OJUOIOY ‘YI]B9H] Jo yuautyedag o1eUO 'sddOLs *f NoduOD 

-91d SBA UOI}IO 


U1 Aq Ud}{IIM Sem JUaUNOOP SIU, : JOqIy uUY ‘uLsIYdIW JO Apisz0ATUy “UICOH ONGng JO [OOYIS ‘HAINWS °O HaTVY 
| sULWWIILYD 94} JopunN JaxIN UO JauRg oly Aq UO}! : isi. 
MON “XUOIE SOUIDIPa Jo 9SIJOQ ulaysursy MOQiV “OUAUNITHOS LU THY 
| OPISIOARY ‘MUONS 
JO Apissoarupy ‘49]u1I09 [OLJUOS VON TOY AY Opimoyeis “ae Sad ON SANE 
eiydjapepyg ‘uoleiodioy OW ‘UOISIAIG OSOOSTA UROMOULY “NOH NVE 
JOQIY UUY “ULSI Jo AVISIOAIFY “VLIT] ONAN JO JOOUIS “SNEOOTE SL NYE 
AOQIY UY “A9}99 [LIP IW unTiyor jo AUSIOAIUQ SMO a THANVS 
puryAiryy Sepsoyyog ‘yypeopy 
JO SOMNINSUT [CUI EN ‘ayn yNsuy 8unq pur yrozy [PUONEN CNINNAH EL aaHOn 
UPHOpy “uri ‘oulspay jo JOOS Wueny Jo Apso 'NNAD ‘Vv TanWwvs 
SulsuLy yseq 
; f° *Ayssoaquq DILIS ULZ YIP ‘adUaIDS [EANIEN JO addaJOD ‘WAUMUAAA'A au VHOIU 
_ oJOLUT Eg ‘Ayssoatuy 
7 sulydopy suyor ayy, "UIUCIy NqQng pure suar8Azy JO JOOUSS ‘MARLAVEA ‘WW YNNY 
. oe a : DOYMNEAITAY SUISUODST A 
SJUSUIS Po|MOUYIV oo) Jo Aysioatup ‘Supooursug pur souajog payddy jo a8o][09 ‘NOaVA‘M NOLNIA 
| |  * BturayAsuuog “Wayoripag ‘uortsodios joars WOYstiog ‘NOSMAANV ‘HW ALAVa 
a = . HOU “YBangsy ig ‘ysang 


“SNid JO Alissoaquy “year p-ouqng yo ooyss DAP SN ECEREO a OSH 


| SLINV.LAT1Od TV.LNINNOUIAN 
| | oe ‘40 SLOTAIZ DINO TON QNY ‘TVOIGAW. NO FTILLUVNOD 


“Ws 


wy 


> 


Xopu] 


S9DUdI9JIY 


[PAIN JOJ spoyyoW ONA[CUY g xIpuoddy 


SUOT}BIJUDIUOD JOSIN 


JUDIQUIY SYIOMJON DOULTIOAING Ay [eUOHeN = V xipuoddy 


SUOIJLPUSWIUIODNY 
SUOISN[OUOT pue AIRWIWUINS 


WI9}SAS dATJONpoOIday oy} Ul [O4OIN 


SISQUDDOUIOILS [SAIN 


UIYS 9} pue fOxoIN 
ADIXOL, [OA9IN 
SICILY pur ue Ul WSI}Oqe}eW [949IN 


JUDLUUOIIAUA VU} Ul [AAIN JO VUa[eAeIY pue SddINOS 
uoTjONpoIUy 


51193005) 


—~—aAantn wor oa 


9} JO SUOISIAIP pue ‘Sullooulsuq jo Awaperoy [PUOTJEN-S9duz.9S Jo Aw 
“peoy [PuoljeN ‘pieog saipnys [EJUSUUONAUT 9i[} WOIJ poataoal aourysis 
“SE Ol]} JO ApPLlu Os|R St JUBWZpa]MoUxYy "IOJUBY) UOT} RLUIOJjUy [RorUYoa TE 
UONN|Od MV sy} put ‘ssaiZuoD jo AlvIqr] ouy SArviqry [einypnousy 
[CUOIIEN Ot} ‘OULdIpayy Jo Arvsqry [PUONEN a ‘Areiqiy saouatos jo 
Awlapvoy jeuoijen ayy ‘AZO[OIIXOL, Uo JojUID AIOSIAPY 8,]!0UN07 YoRes 
“OU [PUONLN 9} JO SooInOsal djqunjra oy} JO opew sem osn ont ‘aurg 
OY} JOJ UOIPLULIOSUL BusUIEZGO UL puL SOOUITOJaI SULAJIOA puv Bulyrooy 
Ul “Aduade yey} Uloly DANNRJUDSOIdDI UOSIVIT SE PaAIOS PIOQpLIg WOUUaY 
‘Id + Vd i 9) JO uOJIOL, “Wf JI9qOYy “Iq Aq udAIZ sea SUOILIOQGIOp 
Sy] Ul JOUR 9Y} O} douLysisse ofqeneA ‘JUSUINIOP 9} JO BuljIpa ajquders 
si Aq aperur ay uonnqiyuos SANIIJJO OU] 1OJ ‘}L[QssoryH urUON “IP 
a “SBDUIING [LIIPS, JO UOISIAIC] OY} JO JOVIPT ay) OF PaIqapul st paurg oy], 
ae at a: mh "ION 
OUD AZIM APOAIINAPSUOD puL ALIA Al[nJord oF poysiyus OU SBDIAIAS 
SSOUM SIOMOIADL SNOLWIAUOUL d$0U} OF pur ‘LOUPA DILIDOSSY SE PaAroS 
OYA ‘sddojg ff Uopsoy ‘iq 0} poyqopul Ayjersadsa st jaurg oup yuow 
“NOP 9} Suldojaaop ul sauvysisse yo asam Jsodal OAD LIP sy} Jo uo 
of. etquasesd YIdap-ul at} Bulinp syurynyyjog [CJUSIUIOIAUT JO $399 q O1Z0} 
a “Ol PUL [eOIPSW UO da}}IUNLUOD ay) Jo siaquou Aq apruw syusumu0s 
ro (Vda) Aouady uondsjo1g jeyuatuuoMAug oy Aq paplaoid sam. y xIpuod 
PA adly ul Bulvadde erp ous "peusnof yey) Jo UOISSIWUIAd OU) YI ‘aauag 
0 Mdopnsogn7 1/097] WO AljoaiIp Udyry sem spoyjaus UJIA Syvap yey} wor 
gas OJ JO UOTJIOd Y ‘JeIajzeUtr s1Z0jo1g Us SISAjruL uo Jied ay} Jdaoxe ‘g 
.. Xipueddy ut sivadde jeuy [9491U Jo sisAyeur uo UO}DaS 9} poirdaid ysa,y 
- "AA Cup “ICE “Yyyvazy yo Jud yindag o1ryug ayy jo URAL OD uvor 
"Iq Aq PON jUOD [LIO}CW JO asn spew osye pur SISOUSTOUIDINI Jax 
“UO Jajdeyo oy ul ASojoiuapida uo uois0s du} toy Subluapung ‘ag yA 


a 


‘[OUNOD Yyoreasoy jeuonry 


w 


¢ 


? 


‘ADoOjOUYoo} Joyou JO ALOJSIY Of} Jj gro Ad[SROg pue UOS 


eAUOUL PUL poIPION coe OMUALPAUMOPL PUL (SOMOUIJOI JOHU Ul SPILZLVLY 
NUdTOUIIILI JY} JO UONIUTOIOI OY} UO UOL]PUIOJU! JO} tog JOdonYY pue 


appl llod 1A 
JOJ pcg MOLL pur glowy ‘JAuogie9 [9 


OU} 10} ¢4,{PUOW san[va Ivjnoyjied Jo o1e sooteIojoz SUIMO]JO} OUT, 


‘gor a1B0joisAyd jewsou B Avjd pysiU [35 


ogita joyorU OF SoINsOdxo yeLaysnput Apivs Jo ALORSIt] OU} 


YOU JO ATSAODSIP OY} JO AIOZSIY 


Olu Jey} poysosdns ys 
‘SuIpUIAUODUN 9q 0} jOddSOI}O1 Ul Ivadde Jey} sjusutiadxs jeuoliynu 
jo siseq AY} UO »,‘CINWUIEYAeN pure pues}IOg ‘OC6l Ul pniew UIIELL 
Ul JOYOIU JO SSOUYOIT AI} RIOT OY} poloaoosip ose Adu} pue ‘speuUue 
JLIDADS PUL UL WIOIJ SONSSI] Ul JaxoIU JO Savi} JO soUaSoId OY} DAIOS 
-GO 0} SIO} LIIFSOAUT 4ST} OY} BLOM S7GI] UI gJnooqoyorW pur puvsjiog 


| sjuasy ondestuy pue opnedvseyy se sues [49IN JOS = ZT ATAVL 


Oyauproy Jo Joos uy 


jrpoyouog osyz stm qf dnp aidopidonue un st saprwosg J91[}0 OF 
Jouadns 1} punoy pur saidopids Q¢§ 07 Opywsasg JoxoyU pasojsrurw 


dnp 


sndopidonue pur aanjepos oAlj99)Jo Ue Sem AlItp Saw} 9014) suieid 
¢ JO DBCsOp [RIO Ul Oplwolg 1LY) pur , ,POYUCIpP ojCU}Isqo jo sass 
ul *A]Iep Saw} INO SuItIT OM) 0} DUO WO] Sasop Ut” ** S}[NSOI 
quajjaaxa,, poonpold ayryins yey} paasosqo tsjuajyed OF OpIwWosg 
pur ‘ajcydsoyd ‘oyejoor ‘aytyjns ‘oppojya foxoU pooisiuimpy = =«§=—« E8St 


uoituso0901 ApLas 0} po] 10,09 uo013 


$}1 pu’ s[rMtUe Uy 91X0} SSO] SrAL } aSNTOOg ‘ONdosIjUL [eIZ9I9Rq 
TSE SPO[YS OINAIU 07 LOLadNs SCA BPLOJYO JayAIU FEUI poodoy Z88I 


UOIJLPIs Puc LIsodcus punoy puL 


PY $881 


Rps[esngu [Bsaey YIN yuatjed BO} Apj2so des jayofu paisisiuiwipy B98T 


poyIOUIWE 


pue ‘sisosojyo ‘OYoepeoy JUdIINIIT YIM quatjed & uy R1j9UDq . 
PUNO] pul ,,d1N0} S[LIIW,, & Se AT[CIO dIEJ[NS JOAI!U pasasiulwupy essl 


iii anda A ieee pakidasbi oon trade 


SUOI}LAINSGC ayeg 


sop 2ISODEC 


sosZINYS 


gs pt 


gps UOSAWUIS 


sioyny 


ee CREE ee chee scneenet econo <onenenees> 


“BROX [CIGOINI UO OPIUOIG JOYDU Jo $299JJo JOOP 911} porpnyis 
sdop pur ‘syiqqra ‘sdid round ‘sdOJj Ul SD)NOI [TIO} 
uoind Aq apioyya payaru so sadusop PYIOT apNoK poysiqrisy 
SUWOISAS SNOAJOU pur ‘Arcjuowiye ‘zernasea ou Apuewiud 
_ 83995 )8 AYUIIXO} Jaya atnoe yey} popnzauoa ‘SSOP pur ‘sjvo 
“shiqqars ‘syrs ‘sdid round ‘suoodid ‘sdoij Ul SUOTIOS{Ui snoauU 
“TyNIQNS Aq apixo faxoiu jo sosrsop pryqoy apnar DIYSIGrysy 
2911/8 $2 1'°0 JO suOIRAUASOD fayoI Uy Oporys 
[94O{U POUPLUOS POY) pBM UL Aap F s0y OAFAINS Prod ifs 
| SHIA auNfues pus erxoqqous 
paonpodd stop uy opnyyns poyaiu yo akusop IMUOLNS fsuots 
“(NAUVOO [PIR] pure SIytaysnd o1dA98 poanpoid oqny youwoys 
Aq sdop putt syiqqna 0} apeyins OAHU JO UOT) RayspuIUIDY 
nn ee 
SUOPPRAINSGG pub SuoIeSiysoau 


“sdid voutng uy azeyyns payoiu jo sodtsop jry 
sdop ul dinssaud poosq pur ostnd uo pun 
Sdo1J Ul SOXOOI DIVTIAS UO aplUorg JaxatU JO s}99JJ9 patpnig 


ne sai ei ie eaten i 
ssop pur ‘syiqqes 


Jaf DNSe poystqrysy 


rec DON 

S88t pur oproqey 
Sg8ey ort o2eH 
9881 res TS9E. 
O88I~S8gt oassgcloddog 
P88 I-CRBl anstacg ites 
[ees qe Oy 

978 4 poo UPOWSY 

ocd SIOUIHY 


S[Puuluy [Ryusuiodxg ul spunodwog joys JO AWIIXOT JOsapnis f+, ATGWL 


“‘SHOYIOM [CLYSNPU! UT SIPEULAp foxYotU Jo uoIjdios -. 
“OP OFSSEID OY} poysiqnd |, cdwauXJoH ‘Z7TG] UY ‘p saydry9 ut pozueur 


eUINS SV QOGI 0} [69] Wol] poyt0dol a19M S[PLUIUG puR UR UT JAUOQIvO 
JOYOIU JO AjtO1xO} ajnoR ay} JO SoIpnjs snosoUNU PUL oop PINDEY OpIRJOA 
SIU} JO A}91X0} Arvulpsiors xa oy} Jo uOTIUsONNI 0} poy Apyaimb 4447 


12 puow Aq jAuoqinrs joyatu Jo AlaAoasIp SUL 'GOGI-806] ut 
. “oT Aq puv 2OG6]-906] UI coy 12 79 AysMOTIOZG Aq sje 
,  *XO} OIUOIYO PUL Onde OY} JO SoIpNys poulfuL datsuayxa Jajje pauopurae | 


‘ 


ea 
» 
‘ 


zt 


« gt 


~* ' 9Yy JO UOl}eJUBWNZOp ATU 
/ SSTLL SP [JOAN SB aNyA O1TUDIOS UIL}A 
SIVIA AY} DULINP S}vs ayo yo 
OT SIQUL, gyp’S}Od Zulyoos joyxoiu Jo as 
vo) BNysny Jo Josor Zuri Joladwy yey) sowns jusiedde ur Aq pajyeynuinys 


gee UU Ru , 


S JOxOU JO Apo 


__. Al[enpead sem aprwoaq yoyoiu pure ayryins joyaru yo osn syynadviaiyy 


"UBL UT S}[eS asoY] JO syoosya o1gojoorwueyd 
GO al} JUasaiday Ady) osnvoag ‘ysar9jur [totIO} 


_ Uda SAY OSTe ALU AjIDIXO} [AYOIU Ul JSaloqUY "BOULILIP SISAOS Ul 94vy 
“TNS [a4oIu Jo pue snip orndayrdatjue ue se aprwog JaxXoIu FO asn orjnad | 


pu 


: “f ” pauioys 


_ | *BI9U] UF UP JsorOJUT [eOTUTTD Aq pazejntuyys 99M ,,-‘ayony pur epioqry © 
rai’ R ove OUCH uc9 PISOL, ogtcg PIOUdOD og, 6c), 6'}4UNIS oop JOUDY AQ 
ad ‘suoljeaisoaut 1994] OUT, “S.O8B] uy ut poysiqnd ssom yeyyo 


* S[PULUG [BJ UIUTITadXS UT S}ILS JaxOIU JO AjI9}X0} By} JO SOIPys 13} Jo 
a S}[NSo1 9u4 Yam ‘I-[ 3[Qey ur paziewuns are SSUIPULJ S,UTJaW "JayOTU 


ep 


sasn o1jnadvsoyy. aj} sazLeiuUUNs Z-f os 
MOU} 0} anp ssauyy! ue podoysaap pry: | 


‘i @* 


1S}JOdas roiulo ssayy "Segi-Esgy be ) 


.f 


“i, 2 


‘ e 2 s 
. . Se tte Be ee : $28" 
14 2 : 


+ te 


ee 


JO SJOIJJO DTOjOIg 9} JO UOILTISOAUL JST OU) poyiodas ‘uasulqn L 
JO ALISIOAUL) 94} Ie AT]SIWAY JO JOSssdjoId , 47 UljawWH ‘D'O ‘OZ8I Ul 


ALON TVOIUNOLSIH 


‘JOULY BY} JO SIAQWIOU OY} JO 
SNSUDSUOD B UO Pastq ov JO 9IQIssOd JOADUaYM OINJLIO[ OIJMUIIOS O1f} O} 
sooudiojaa Aq poyioddns o1v JUdUNdOP OY} Ul POUILIUWOS SUSWOj}L}S OU], 
YOIvasal JOYIIN] JOJ PUL JUDUUOTAUD OU]) UL POZO BuUIJOIJUOD pur dul 
-JOPUOW JOP SUONUPUIUILUOD S1DJJO PUL (UMOLIY J!) suoinyor osuodsay 
~9SOP PUL ‘APOJUS JO SUITAVUT PUL $}I9JJO ITOJO!q $]] ‘syunpNOd IYO OF 
UO VOL SPE PUDUIAANISUOLE SPE CONTR [LOTUS pur eoisAyd St payoiu Jo 
SODINOS A] SOQaSop Wodas ayy, ‘SajaudTU AJOPRNGaI pur BUIPPOS-PALPULIS 
jo sOULpING oy) JOJ puL ayqnd jeioued 94} PUL AJUN WUD SIIJUDIOS 
OY] JO UOLPVLUIOJUT OY} JOJ YILOY OF UOILE]OI UY OAT JO ASAINS SAISUSL 
-dIdWIOD PUL podUL]UG v JUdsaid OF S] JUSWUINDOP SI) JO 9AI}D9N[QO OL 
‘S[LUNUL JOYJO PUL SUBIUNY UO VSO] JO SJDOJJO Of] BUI PIVBOI SUOIS 
_ shpouod Maip put spunodwiod sj! pur foyxo!u UO UOIVUIOJUT D[QVIICAP [Ie 
, pajyeidiajur pur ‘paziuvdio ‘pajquiesse [ayxSIN UO jour otf} ‘Apnjs ay}. dul 
-JONPUOD U] *[eAOIU JO S}OaJJo SITOJOIG By} JO Apnijs B jo J1Od a1 B SI SIU 


aSOdund 


uononpo.yUuy 


- - 
a i ae 


iti ~< ~- 
2 ae SF 
SS Se eee 
ee . oa o_o) 


— eo 


ah 


a ioe Pt a 


*e ie * + a 
VERE SO ee eee 


al ad oid Lie hd 


—" 6 
fi 44%, 


Nyy 
t 


y' 


‘ear, * 
Aa 


er B opave 
RW ob. adboy sas 


oP en VE Vrivaet ear eps 
a 


Contact Dermatitis 


rf 


hy 
u 


Y 
ig t 


sheets 


ALEXANDER A. FISHER, M.D. 
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90 CONTACT DERMATITIS a 
3. The corroded stainless steel object causes For students of numismatics and handlers 
a positive patch test reaction while the of old coins who may be nickel-sensitive, it is 
noncorroded steel does not. of interest that nickel is present in the follow- 
Brettle,’ who has surveyed the literature on ing coins:® ; 
surgical implants, has informed me that he is 1. Flying Indian Head cent series from 
unaware of allergic reactions to stainless steel 1856-1864. ; | 
implants that fulfill these criteria. 2. Three-cent pieces issued from 1865 to 
1888. 
Hitalcevetiioe Fadtuttusle tclecate 3. Five-cent nickels issued from 1866 to 
‘ : ‘ date, except for those issued during the 
contact with stainless stcel objects F 1942 to 1945.8 
containing nickel without difficulty, a ” ; 
because the nickel is so firmly bound : = 
in the alloy that it 1s not available to Coins containing nickel readily give 
produce allergic reactions OF give a a positive dimethylglyoxime test for 
positive dimethylglyoxime test nickel and can produce dermatitis in 
, : nickel-sensitive individuals -* 
Investigations are under way to determine 
whether corroded stainless steel implants 
yield enough nickel to give a positive dimeth- METAL SALTS IN COSMETICS 
Me yerms =r The following metallic salts are permitted 
: color additives, according to the Federal 
METALS IN COINS Drug and Cosmetic Act regulations: 
Coins contain other metals beside the irom exdite—browaial: yellow, ockox 
metal from which they take their names. Chlorophyllin color complex—green 
The Coinage Act, passed July 23, 1965, Chromium oxides—olive, bluish green 
changed the composition of the dime, quarter Cobalt blue—blue 
and half dollar. These denominations for- Lapis lazuli—reddish blue 
merly contained 90 per cent silver and 10 per Ultramarine blue—reddish blue 
cent copper. All silver was eliminated from Manganese violet—violet 
the dime and quarter and the percentage Potassium ferrocyanide—yellow solution 
substantially reduced in the half dollar. | | 
The dime and quarter are manufactured Many metal salts, including trivalent 
from strips composed of three layers of metal chromium oxide, are safe color addi- 
bonded together and rolled to the required ey re 
thickness. This is called cladding. The face 
is 75 per cent copper and 25 per cent nickel : 
and the core is pure copper, which is visible _ I have encountered no instances of allergic 
on the edges of the coins. contact dermatitis from such metallic salts in 
The half dollar is also a composite coin . cosmetics. Even so-called hypoallergenic 
with the silver content reduced from 90 to cosmetics may contain metallic salts. Chro- 
40 per cent. The face contains an alloy of mium dermatitis is usually due to the dichro- 
800 parts silver and 200 parts copper, and mates, but trivalent chrome salts may also be 
the core is an alloy of silver and copper in a_ sensitizers. Chromium oxide, a trivalent 
lesser amount. chrome salt, however, is a permitted color 
additive in cosmetics, but no instances of 
Since 1965, “silver” coins, wack 7 sensitization due to its presence have been 
‘ ; reported. 
dimes and quarters, have contained 
ee nickel and copper. The half METALS IN FOODS 
ollar still contains a small amount 
of silver Nickel is permitted as a catalyst for hydro- 
genated fats in “an amount sufficient for the 
ee ee ee oe oe ee 
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a Table 6-5. Sites and Sources of Nickel Dermatitis gs 
ite 3 nena RN ate te 
sh, 4 ; Location Nickel Source Causing Dermetztz 3] 
to ag Scalp Hairpins, curlers, bobby pins 2 
yUS aa: Eyelids Eyelash curler a 
‘ 7 4 Earlobes . Earrings (earlobe dermatitis almost pathognomonic) ai 
of af Ear canals Insertion of metallic objects iE 
ict “ Back of ears . Spectacle frames ee 
O- ‘| : Sides of nose Nickel coin (patient rubbed nose with coi) i 
WE, 4 & Sides of face Bobby pins, curlers, dental instrumezis + 
at Lips Metal pins held in mouth, metal linsdck holder ‘i 
_ 24 : Neck Clasp of necklace, zipper ; * 
“aq Upper chest Medallions, metal identification tazs il ae 27 
Pp he Axilla Zipper (unilateral involvement usualy) ee 
hase ae: Breast Wire support of bra cup . is 
sel s} 9 Thighs Garter clasps, metal chairs, metal coins m pockets Ey 
ou I 3 Palms Handles of doors, handbags, carriages, umbDreilas tb 
set AG Fingers Thimbles, needles, scissors, coins, pens : 
at ay Wrists Watch bands, bracelets 
te A 4 Arms Bracelets 
ate Ak Antecubital area ~ Metal handle of handbag (resembles atoric eczema) 
He. Ankle Bracelet, 
ae d i Dorsum of foot Metallic eyelets of shoes 
a “38 Plantar aspect Metal arch support 
ah Ae Pubic area and vulva Safety pin on napkin 
ity a Bullet wounds * Nickel alloys in bullets and shrapnel 
LEIS IE Postoperative sites * Screws, bolts, plates in orthopedic impi=nits 
ive ae —_————— 
me * May include alloys other than stainless steel. 
gs. 4 é ic 
= of Industrial Exposure. The manufacture of carrier is then pulled beck; the wire is left in Ee 
of * metal alloys, electric and telephone wiring, the ear for at least 10 days. Difficulties with et 
aa oH silver work, insecticides and fungicides, and this technique are tre entangling of hair in 3 
“ mi the dyeing industry may bring the worker the ends of the wire ard the possibility that - ee 
Da. into contact with nickel or its salts. the silver or gold wire may coatain nickel. In 233 
4 3 addition, even pure gold wire may sensitize Ree 
4 Ear-Piercing in the Production of Nickel iar ae eae es ; : : 
4 Dermatitis prefer to pierce the cars with a stainless 
fE : steel needle (18 to 20 gauge) and to insert 
me Gaul®! reported that this popular fashion stud carrings of stainless steel, that are nega- tas 
3 3 has inadvertently produced an outbreak of tive for a spot test for nickel. These earrings ue 
az earlobe dermatitis. An unknown number of are left in place for 3 weeks until the channel ae 
cE subjects develop a generalized nickel sensi- eee 
if tivity that persists indefinitely by having their nee 
_ 4 ears pierced and then wearing nickel-contain- Many women are becoming semsi- Nae 
ake ing jewelry. Injury to the skin from mechan- tized to nickel from ear-piercing. It | ae: 
E ical, physical or chemical agents followed by should be done with needles or in- ie 


struments that have been negative 
in spot tests for nickel. For 3 weeks, 
until epithelialization of the punc- 


ture wound is complete, earrings 


ip tptet a 
ere: 
T1805. 
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intimate contact with sensitizing allergens 
favors the development of allergic eczematous 
dermatitis. 

Goldman?? uses an 18 gauge needle to 
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; pierce the earlobe. Previously sterilized, flex- givINE a negative nickel spot test re« a 
rh ible silver or gold wire is inserted into the action should be worn | fun 
é bevel and inside the needle. The needle es ee hess 
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is completely epithelialized, at which time 
ordinary earrings may be inserted. 

_ Patented ear-piercing instruments and 
stainless earrings are available from H & A 
Enterprises, 143-19 25th Avenue, Whitestone, 
Nats 13551. 


The Dimethylglyoxime Spot Test for 
Detection of Nickel 


The dimethylglyoxime (DMG) spot test 
for nickel was discovered by Fleigl.** A few 
drops of a 1 per cent alcoholic solution of 
DMG, plus a few drops of ammonia water, 
added to a metallic object, skin or solution 
will produce a strawberry red, insoluble salt 
in the presence of available nickel (as little as 
1: 100,000).** 

The test enables one to determine whether 
metallic objects can produce dermatitis in 
nickel-sensitive individuals. A positive test 
result is obtained with most metal alloys con- 


taining nickel, with the exception of stainless 


steel, showing the safety of this metal for 
nickel-sensitive persons. 

The DMG may be obtained free of charge 
from Westwood Pharmaceuticals, Inc., 468 
Dewitt Street, Buffalo, N.Y. 14213. | 

The DMG spot test for nickel has detected 
the nickel in “gold” and other jewelry when 


the patient or jeweler was unaware of it. 


Neither DMG nor ammonia will harm 
jewelry or watches. The red precipitate is 
readily washed off with water. | 

The spot test also gives a positive test in 
black dermographism produced by a nickel- 
containing metallic object. 


Drs. E. J. Rudner and A. H. Mehregan of ~ 


the Pinkus Dermatology Laboratory, Monro, 
Mich., use another technique for the detection 
of nickelin metal. The metal is sponged with 
acetone and immersed in 5 ml. of 6N hydro- 


Dimethylglyoxime producing a red 
color in the presence of nickel serves 
as a useful clinical guide to spot 


available nickel in jewelry, other 
metallic objects and solutions and on™ 
the skin, which may produce derma- 
titis in nickel-sensitive individuals 
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chloric acid. It is then immersed in 5 ml. of 
2 per cent dimethylglyoxime for 2 minutes. 
Next it is placed in 5 ml. of 6N ammonium 
hydroxide and blotted with filter paper. A 
pinkish-red color on the filter paper indicates 
the presence of nickel. | 


The Influence of Sweating on 
Nickel Dermatitis 


Sweating has a pronounced effect on der- 
matitis in nickel-sensitive individuals. In the 
summer, when one is perspiring freely, 
costume jewelry causes an itchy, prickly sen- 
sation within 15 to 20 minutes and dermatitis 
may appear within an hour in some women, 
These same individuals can wear nickel 
plated objects for several hours in the winter, 
or when they were not perspiring, without 
symptoms or dermatitis. Dermatitis due to 
nickel-plated objects requires the chloride 
radical in sweat to dissolve the metallic 
nickel, permitting the soluble nickel salts 
to act. 

The proof that the chloride in sweat can 
leach nickel from a metallic object was dem- 
onstrated by placing a nickel coin in each of 
3 jars. The first contained a solution resem- 
bling sweat (0.5 per cent sodium chloride, 
0.5 per cent urea and 0.17 per cent lactic 
acid). The second jar contained distilled 
water, and the third jar contained alcohol. 
The nickel coins were allowed to remain in 
the jars for 2 hours. A spot test with dumneth- 
ylglyoxime was then done with the solutions 
remaining after the nickels were removed. 
Only the first jar gave a positive test for 
nickel. 

Talcum or other absorbent powder placed 
under a nickel-plated object may prevent 
dermatitis in nickel-sensitive individuals for a 
short time. The powder acts both as 2 
mechanical barrier, preventing contact of the 
nickel object with the skin, and as a sponge, 
absorbing perspiration that ordinarily would 


Perspiration, pressure and friction 


affect the severity of nickel dermatitis 
in sensitized individuals 
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mend the use of 5 per cent nickel sulfate solu- 
tion for routine testing.* 

Morgan*? found that 8 British patients 
with positive reactions to nickel sulfate re- 
acted severely to simultaneous patch testing 
with English “‘silver” coins that contained an 
alloy of cupronickel. Similarly, 10 patients 
who were sensitive to nickel showed a true 
allergic eczematous reaction to contact with 
American nickel coins, which are also essen- 
tially a cupronickel alloy. 

I found that patch testing with nickel coins 
is a reliable method of ascertaining sensitivity 
to nickel, provided the World War II nickels 
are not used, and that nonspecific pressure 
effects and papular, pustular reactions are 
not confused with true allergic eczematous 
reactions. Testing with coins often results in 
inflammatory spot reaction because of irreg- 
ularity and spurs, especially along the borders 


‘of the coins. In addition, one must not con- 


fuse nonspecific follicular, miliaria-type reac- 
tion to a coin. A true allergic reaction is 


Invariably accompanied by itching, erythema, 


papules and small vesicles. 

- Patch testing with nickel coins, however, is 
not only a convenient and reliable method of 
detecting sensitivity to nickel but also of con- 
siderable educational value to the patient. 


Nickel coins can be used for patch 
test purposes, provided “nickel-free” 


World War IT nickels are not em- 
ployed 


I patch tested 20 nickel-sensitive individ- 
uals with nickel coins in the usual fashion and 
left them in place for 48 hours. All patients 
developed erythema, edema and fine vesicu- 
lation and complained of severe itching. 
This was in contrast to effects of a control 
metal disc that was free of nicke]. Coins and 


* Tt is recommended that nickel sulfate solution 


certified to be free of cobalt and other metals be 
used for patch tests. (Actually, even the 
“certified cobalt-free” nickel solution contains 
traces of cobalt.) 

Although many investigators use nickel in 
petrolatum for patch test purposes, it has been 
my experience that an aqueous solution of 
nickel] is more reliable. 


CONTACT DERMATITIS 


discs may produce pressure effects and occlu- 
sive lesions resembling miliaria, which are 
nonspecific and do not itch. 

During World War II, some nickels were 
made of silver, copper and manganese in- 
stead of nickel. Patch testing with such 
nickels, of course, would have no significance 
as far as sensitivity to nickel is concerned, 
These coins were not minted after December 
31, 1945. - 

Nickel dermatitis of the hands from norma] 
handling of nickel coins rarely occurs because 
of inadequate exposure and the protection of 
the thick horny layer of the palm. I have 
observed two patients, however, with nickel 
dermatitis of the fingers due to unusual cir- 
cumstances. One patient habitually carried 
coins in the finger portion of her glove; the 
other rubbed her nose with coins, producing 
dermatitis not only of the fingers but also of 
the side of the nose that resembled seborrheic 
eczema. Both sites cleared promptly when 
contact with nickel coins was avoided. In 
none of the other cases of hand dermatitis in 
nickel-sensitive patients were nickel coins 
implicated. 


Adequate exposure to coins contain- 


ing mickel can cause dermatitis of 
hands in sensitized individuals 


The thick, horny layer of the palmar aspect 
of the hands and fingers undoubtedly pre- 
vents many cases of dermatitis due to nickel 
coins at these sites. Prolonged contact, how- 
ever, with pressure, such as pushing a baby 
carriage with a nickel-plated handle bar, can 
produce nickel dermatitis in sensitized wom- 
en. Experimentally, when nickel coins were 
kept on the palms under occlusion for 24 
hours, allergic dermatitis did oceur in 2 nickel- 
sensitive individuals that I tested. 


Nickel Alloys 


Metallic nickel encountered by the general 
public is usually combined with other metals, 
such as iron, brass, bronze, aluminum, 
molybdenum, cobalt, titanium, chromium 
and gold. Even 18 karat gold may contain 
as much as 20 per cent nickel. 
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Nickel alloys, with the exception of 
the stainless steel variety, can produce 


dermatitis in nickel-sensitive individ- 
uals 


Table 6-6 is a list of nickel-containing al- 
loys. With the exception of stainless steel, 
all of them can cause nickel dermatitis in 
sensitized persons. 


Table 6-6. Nickel-Containing Alloys 


Allegheny metal 

Alnico 

Chromel 

Coin alloys : a 

Constantan “ 

Duralumin 

Enduro metal 

German ‘silver (contains copper, zinc and 
nickel, but no silver) 

Hastelloy (a type of stainless steel) 

Tiium 

Invar (a type of stainless steel) . 

Manganin a 

Monel metal 

Nichrome 

‘Nobilium 

Permalloy © 

Platenite 

Stainless steel — 

Ticonium li 

Vitallium 


ener renter TS 


Nickel is present in many alloys, in- 
cluding white and yellow gold. Di- 


methylglyoxime readily spots alloys 
that can produce nickel dermatitis 


Cross-Reactions Between Nickel 
and Other Metals 


This is a controversial subject. Hilt* 
stated that observations of cross-sensitization 
between chromium and nickel seem to indi- 
cate hypersensitivity to a chemical family. 
Gaul*! cited 8 patients who were sensitive to 
chromate and also to nickel and other 
metals. All commercial nickel contains cobalt 
as a2 contaminant, because these metals can- 


; \ 


~ 


not be completely separated jet a reasonable 
cost.*? | 

In my series, none of the 40 patients who 
were sensitive to nickel reacted to either 0.25 
per cent potassium dichromate or 5 per cent 
copper sulfate solution, and only 2 reacted to 
cobalt. In other words, my nickel-sensitive 
patients showed a consistent specificity and 
cross-reacted only rarely with any other metal. 
In addition to testing my 40 patients with 
2 per cent cobaltous sulfate that was certified 
to be free from nickel, I tested 10 of them with 
pure cobalt metallic powder. All results 
were negative. Furthermore, neither of the 
2 patients who were sexsitive to cobalt was 
sensitive to 5 per cent nickel sulfate solution. 


Pirila and Forstrom** agree that there 1s no . 


true crosssensitivity bemveen cobalt and 
nickel. They stated that the once common 
combined sensitivity to cobalt and nickel was 
due to two independent primary sensitivities 
possibly due to the cobalt salts that previously 
were added as brighteners for nickel-plating. 


Now cobalt has been replaced by argaine 


brighteners. 


Recent investigations confirm that 
nickel as a rule does not cross-react 


with other metals, not even with 
cobalt 


Spread of Nickel Dermatitis 


Calnan** has referred to puzzling features 
of nickel dermatitis and has classified it inte 
3 groups: primary-~areas in direct contact 
with the’ metal; secondary—selective sym- 
metrical areas that are involved when the 
dermatitis spreads; and associated—areas of 
dermatitis that appear to have no relationship 
to the nickel sensitivity. 

The secondary eruption behaves ike an 
autosensitization hematogenous spread sim- 
lar to an id phenomenon. It is usually 
symmetrical and is related to the activity of 
the primary site. The secondary site may be 
the elbow flexure, eyclics, sides of the neck 
and face. Sometimes the eruption becomes 
generalized, and at other times it may be 
manifested as a noneczematous dermatitis, 
such as erythema multiforme, urticaria or 
prurigo. 
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